Genomic characterization and linkage mapping of the apple allergen genes Mal d 2 (thaumatin-like protein) and Mal d 4 (profilin).
Four classes of apple allergens (Mal d 1, -2, -3 and -4) have been reported. By using PCR cloning and sequencing approaches, we obtained genomic sequences of Mal d 2 (thaumatin-like protein) and Mal d 4 (profilin) from the cvs Prima and Fiesta, the two parents of a European reference mapping population. Two copies of the Mal d 2 gene (Mal d 2.01 A and Mal d 2.01 B) were identified, which primarily differed in the length of a single intron (378 or 380 nt) and in one amino acid in the signal peptide. Both Mal d 2.01 A and Mal d 2.01 B were mapped at identical position on linkage group 9. Genomic characterization of four Mal d 4 genes (Mal d 4.01 A and B, Mal d 4.02 A and Mal d 4.03 A) revealed their complete gDNA sequences which varied among genes in length from 862 to 2,017 nt. They all contained three exons of conserved length: 123, 138, and 135 nt. Mal d 4.01 appeared to be duplicated in two copies and located on linkage group 9. Mal d 4.02 A and Mal d 4.03 A were single copy genes located on linkage group 2 and 8, respectively.